This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 


As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 


• f 


o2>oZ - 5 


(19) 



Eur paisches Pat ntamt 
Eur pean Patent Offlc 
Off le urop ' n des br vets 


(12) 


(11) EP 0 824 074 h2 

EUROPEAN PATENT APPLICATION 


(43) 

Date of publication: 

(51) Intel©: B41J 25/34 


18.02.1998 Bulletin 1998/08 

(21) 

Application number: 97306149.2 


(22) 

Date of filing: 13.08.1997 


(84) 

Designated Contracting States: 

(72) Inventors: 


AT BE CH DE DK ES R FR GB QR IE IT LI LU MC 

0 IgarashI, HItoshI 


NLPTSE 

Suwa-shi, Nagano-ken (JP) 



o Yoshida, Masanorl 

(30) 

Priority: 14.08.1996 JP 233589/96 

Suwa-8hl, Nagano-ken (JP) 


17.07.1997 JP 208695/97 




(74) Representative: Sturt, Clifford Market al 

(71) 

Applicant: SEIKO EPSON CORPORATION 

J. MILLER & CO. 


Shinjuku-ku Tokyo 160 (JP) 

34 Bedford Row, 



Holborn 



London WC1R4JH(GB) 

(54) 

Recording head position adjusting mechanism in ink Jet recording apparatus 


(57) Not only two plates mounted so as to be dis- 
placeable in a scanning direction as well as in a sheet 
forward direction with reference pins as pivots can be 
adjusted independently by angle adjusting'levers that 
can be operated by turning, but also a color recording 


head can be adjusted in the sheet forward direction by 
a nozzle position adjusting lever with a black recording 
head as a reference, the nozzle position adjusting lever 
being disposed on a side wall of a carriage so as to be 
operable by turning. 
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D crlption 

BACKGROUND OF THE INVENTION 

1. Field of the tnvenlion 

The invention relates to a recording head position 
adjusting mechanism in an Ink jet recording apparatus. 

2. Description of the Related Art 

If a blacl( recording head and a color recording head 
are mounted on a single carnage in order to compose 
a color printer using a serial type on-demand ink jet re- 
cording apparatus, the mechanical tolerances and 
mounting tolerances inherent in the respective record- 
ing heads cause relative positioning errors, and these 
errors cannot form a satisfactory color Images. 

To overcome this problem, a mechanism disclosed 
in Japanese Patent Publication No. Hei. 7-314851 was 
considered. This mechanism not only corrects an incli- 
nation of each recording head Independently by inter- 
posing a rotary correcting plate In either one of scanning 
directions on a contact surface extending in parallel to 
the scanning directions, but also adjusts a sheet forward 
direction in one of the recording head based upon the 
other recording head by interposing an adjusting plate 
on either one of positioning surfaces extending in par- 
allel to the scanning directions. 

This mechanism provides the advantage that the in- 
clination adjustment as well as the position adjustment 
in the sheet fonvard direction of the recording heads can 
be made simultaneously. However, these adjustments 
not only require that a plurality of rotary correcting plates 
and adjusting plates whose thicknesses are different ac- 
cording to amounts of correction, but also are likely to 
cause slight recording head positioning errors during the 
process of inserting such correcting plates and adjusting 
plates, which has called for further improvement. 

SUMMARY OF THE INVENTION 

The invention has been made in view of such prob- 
lems. An object of the Inventton Is, therefore, to provide 
a novel recording head position adjusting mechanism 
capable of correctly adjusting the Inclination of a record- 
ing head by simply turning a lever disposed on a car- 
riage. 

Further, another object of the Invention Is to provide 
a novel recording head position adjusting mechanism 
capable of adjusting the position of one of the recording 
heads In a sheet forward direction relative to the other 
recording head by simply a lever disposed on the car- 
riage. 

According to a first aspect of the invention, there is 
provided a recording head position adjusting mecha- 
nism in an ink jet recording apparatus, wherein a carry- 
ing body carrying a recording head is arranged to be 


pivotable by a reference pin as a fulcrum on the carriage 
in a scanning direction; and an angle adjusting member 
arranged on the carriage at a distant position from the 
pin. the angle adjusting member having a cam surface 
s which displaces the carrying body in the scanning direc- 
tion by coming in contact with the carrying body 

According to a second aspect of the invention, there 
Is provided a recording head position adjusting mecha- 
nism in an ink jet recording apparatus, wherein two car- 
10 rying bodies each carrying a recording head are ar- 
ranged on a carriage, and one carrying body is dis- 
placed in a sheet fonvard direction with respect to the 
other carrying body, comprising: a nozzle position ad- 
justing member arranged on the carriage, which is dis- 
is placed one of the two carrying bodies in a sheet f on/vard 
direction by coming In contact with the one of the two 
carrying bodies. 

According to a third aspect of the invention, there is 
provided a recording head position adjusting mecha- 
20 nism in an ink jet recording apparatus, wherein two car- 
rying bodies each carrying a recording head are ar- 
ranged on a carriage, comprising: two pins arranged on 
the carriage, which are pivotable and slidable on the 
pins; two angle adjusting members arranged on the car- 
2S riage, have a cam surface for displacing the carrying 
body In a scanning direction by coming in contact with 
the carrying body; and a nozzle position adjusting mem- 
ber arranged on the carriage, the nozzle position adjust- 
ing member displacing one of the two carrying bodies 
30 in a sheet forward direction by coming in contact with 
the one of the two carrying bodies. 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 In the accompanying drawings: 

Fig. 1 is a perspective view of an apparatus, which 
is an embodiment of the invention; 
Fig. 2 Is a diagram showing the apparatus from 
40 above; 

Fig. 3 is a diagram showing the apparatus from a 
side; and 

Fig. 4 is a diagram illustrative of adjusting condi- 
tions. 

45 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

An embodiment of the Invention will now be de- 
50 scribed below. 

The respective drawings show the embodiment of 
the Invention applied to a color ink jet recording appa- 
ratus that has made only ink cartrkJges to be replacea- 
ble. 

5S Th general construction of this embodiment will be 
described first with reference to Fig. 1. 

In Fig. 1, reference numeral 1 denotes a carriage 
main body that shuttles along a guide rod 2 In a main 
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scanning diVectlon. Two cartridg accommodating 
chambers 11,21 that respectively accommodate a black 
ink cartridge 10 and a color ink cartridge 20 are formed 
in the carriage main body 1 through a partition wall 3. 
The cartridge accommodating chambers 11, 21 have 
lifters 13, 23 for taking out vacant ink cartridges 10, 20 
and coupling new ink cartridges 10, 20 to recording 
heads 19, 29 by intertocking with the opening and clos- 
ing of covers 12, 22. 

Two angle adjusting levers 16. 26 that serve to ad- 
just the Inclinations of the recording heads 1 9, 29 inde- 
pendently are disposed at portions corresponding to the 
cartridge accommodating chambers 11, 21 on a board 
5 of the carriage main body 1 . The two angle adjusting 
levers 16, 26 will be described later in detail. These an- 
gle adjusting levers 1 6, 26 are turnably arranged so that 
the levers can be operated from the front of the carriage 
main body 1. Further, a nozzle position adjusting lever 
35 that allows the position of only the color recording 
head 29 to be adjusted in a sheet forward direction 
based upon the position of the black recording head 1 9 
is turnably disposed on a side wall 4 on the side of the 
cartridge accommodating chamber 21 that accommo- 
dates the color ink cartridge 20. Reference numeral 6 
denotes a sleeve having oil grooves, which slides on the 
guide rod 2. 

These respective position adjusting mechanisms 
are the features of the invention. The construction of 
these position adjusting mechanisms will hereunder be 
described In more detail with reference to Figs. 2 and 3. 

Fig. 2 Is a diagram showing the carriage main body 
1 from above with the covers 12, 22 removed. Refer- 
ence pins 1 4. 24 are integrally formed at a portion of the 
board 5 of the carriage main body 1 closer to the guide 
rod 2 and In the middle of the respective accommodating 
chambers 11, 21 so as to project therefrom. Plates 15, 
25 that sen/e as carrying bodies respectively carrying 
the recording heads 19, 29 are set into these reference 
pins 14, 24 so as to be pivotable and slidable through 
positioning slits 15a. 25a. Further, a projected portion 9 
is arranged at a portion of the board 5 closer to the guide 
rod 2 on the side of the black Ink cartridge accommo- 
dating chamber 11 which Is positioned in a Y-axis direc- 
tion, i.e., the sheet forward direction by contacting with 
the plate 1 5. 

On the other hand, these plates 1 5, 25 are mounted 
on the board 5 so as to be slightly displaced by mounting 
machine screws 15b. 25b that are arranged on the op- 
posite side of the positioning slits 1 5a, 25a. Further, con- 
tact surtaces 15c, 25c that come in contact with cam 
surtaces 16a, 26a of the angle adjusting levers 16, 26 
to be described later in detail are arranged on the oppo- 
site side of these positioning slits 15a, 25a. These con- 
tact surfaces 15c, 25c ar arranged orthogonally to the 
guide rod 2. Further, on on side of these contact sur- 
faces 15c, 25c, spring receiving seats 15d, 25d which 
receive urging forces of springs 17. 27 in an X-axis di- 
rection (main scanning direction) and in the Y-axis di- 


rection are arranged at an angle of about 45*. 

The plate 1 5 that carries the black recording head 
19 is urged toward the reference pin 14 and the cam 
surface 16a of the angle adjusting lever 16 in the X-axis 

5 direction and toward the projected portion 9 on the board 
5 in the Y-axis direction, respectively, by the spring 17 
that Is Interposed between the spring receiving seat 1 5d 
and the board 5. On the other hand, the plate 25 that 
carries the color recording head 29 is urged toward the 

10 reference pin 24 and the cam surtace 26a of the angle 
adjusting lever 26 in the X-axis direction and toward an 
eccentric portion 35a of the nozzle position adjusting le- 
ver 35 in the Y-axis direction, respectively, by the spring 
27 that Is interposed between the spring receiving seat 

IB 25d and the board 5. The nozzle position adjusting lever 
35 will be described later In detail. 

The levers 16, 26 that adjust the angles of the plate 
1 5. 25 are pivotally mounted so as to be turnable on piv- 
ot pins 16b, 26b that are protruded as pivots on the 

20 board 5 close to the contact surtaces 15c, 25c of the 
plates 15, 25, so that the plates 15. 25 are adjusted to 
turn around the reference pins 14, 24 by contacting th 
cam surfaces that are the front ends of the lever 16, 26 
with the contact surtaces 1 5c, 25c of the plates 15. 25. 

25 Reference numerals 36, 36 denote click holes that are 
arcuately arranged at corresponding positions on the 
board 5 so that the angle adjusting levers 16, 26 can be 
positioned according to graduations, and reference nu- 
merals 37 denote pressing pieces formed on the board 

30 5 so that the cam surfaces 16a, 26a of these levers 1 6. 

26 are pressed onto the contact su rfaces 1 5c. 25c of the 
plates 15, 25. 

On the other hand, the nozzle position adjusting le- 
ver 35 is tumably disposed at a lower portion of the side 

35 wall 4 of the carriage main body 1 on the side of the color 
Ink cartridge accommodating chamber 21. 

As shown in Fig. 2, the disk 35a whose outer cir- 
cumference serves as a cam surtace is eccentrically at- 
tached to part of a support shaft 35b of this adjusting 

40 lever 35. The front end of the plate 25 that carries the 
color recording head 29 Is brought into contact with the 
disk 35a at all times by a component force of the spring 

27 applied in the Y-axis, so that the plate 25 can be dis- 
placed in a direction orthogonal to the axis of the guide 

-^5 rod 2, i.e., in the Y-axis direction through the disk 35a 
by turning the nozzle position adjusting lever 35. Refer- 
ence numeral 38 In Figs. 1 and 2 denotes click holes 
formed as an arc-shaped In the side wall 4 so that the 
nozzle position adjusting lever 35 can be positioned ac- 

50 cording to graduations. 

In such constructed embodiment, the plates 15, 25 
that carry the black and color recording heads 19. 29 
are respectively positioned and fixed on the board 5 of 
the carriage main body 1 with the left side surtaces of 

55 the positioning slits 1 5a, 25a and the contact cam sur- 
faces 15c, 25c brought Into contact with the reference 
pins 14. 24 and the cam surfaces 16a. 26a of the angle 
adjusting levers 16. 26 in the X-axis direction, respec- 
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tively. and with the plate 1 5 that carries the black record- 
ing head 1 9 brought into contact with the projected por- 
tion 9 on the board 5 and with the front end of the plate 
25 that carries the color recording head 29 brought into 
contact with the disk 35a of the nozzle position adjusting 
lever 35 in the Y-axis direction by the urging forces of 
the springs 1 7, 27 that act on the surfaces- of the spring 
receiving seats 15d, 25d being arranged at an angle of 
about 45^. 

If the inclination of a nozzle array 29a arranged, e. 
g., on the color recording head 29 must be adjusted un- 
der this condition, the corresponding angle adjusting le- 
ver 26 is operated by turning In an adjusting direction, 
e.g.. counterclockwise (as viewed in Fig. 4) by an 
amount required for adjustment. 

As a result of this operation, the plate 25 is dis- 
placed by turning in the direction indicated by the arrow 
in Fig. 4 with the reference pin 24 as a pivot through the 
contact surface 25c that comes in contact with the cam 
surface 26a while holding the color recording head 29 
carried by the plate 25. That is, the nozzle array 29a 
arranged on the color recording head 29 is adjusted by 
turning by an angle e. 

When the nozzle position adjusting lever 35 dis- 
pos d on the side wall 4 on the side of the color ink car- 
tridge accommodating chamber 21 is operated by turn- 
ing in an adjusting direction by a required amount so 
that the positions of the openings of black and color noz- 
zles 1 9a, 29a coincide with one another in the sheet for- 
ward direction under the thus adjusted condition, the 
plate 25 which carries the color recording head 29 and 
whose front end is brought into contact with the disk 35a 
of the lever 35 is displaced in a direction orthogonal to 
the axis of the guide rod 2, i.e., in the Y-axis direction 
white guided by the reference pin 24 and the cam sur- 
face 26a of the angle adjusting lever 26. Then, the black 
nozzle openings are positioned based upon the color 
nozzle openings so as to coincide with one another cor- 
rectly in the sheet fonA^ard direction with the black re- 
cording head 19 as a reference. 

As described in the foregoing, according to the in- 
vention, not only recording head carrying bodies serving 
as non-adjusted members are attached so as to be dis- 
placeable by turning in a scanning direction with refer- 
ence pins arranged on a carriage as pivots, but also an- 
gle adjusting members for adjusting the angles of these 
carrying bodies are mounted on the carriage so as to be 
operable by tuming. Therefore, not only the positioning 
of the adjusted members relative to the non-adjusting 
members can be Implemented through the common car- 
riage, but also the angle adjusting member on the car- 
riage adjust the angles of the non-adjusting member and 
can make adjustment of this type remarkably correct 
and simple. 

Further, one of two carrying bodies is adjusted In 
the sheet forward direction by a nozzle positbn adjust- 
ing member that is mounted on the carriage so as to be 
operable by turning. Therefore, extremely subtle posi- 


tion adjustment of the type, such as the nozzle position 
adjustment between the recording heads can be made 
simply and correctly not only by the nozzle position ad- 
justing member on the carriage on which the carrying 
5 bodies are mounted but also by making one of the re- 
cording head carrying bodies as a reference. 


Claims 

10 

1. A recording head position adjusting mechanism in 
an ink jet recording apparatus, wherein a carrying 
body carrying a recording head is arranged on a 
carriage, comprising: 

IS 

a pin arranged on said carriage, said carrying 
body being pivotable about said pin in a scan- 
ning direction; and 

an angle adjusting member arranged on said 
carriage at a distant position from said pin, said 
angle adjusting member having a cam surface 
which serves to displace said carrying body in 
the scanning directk>n while coming in contact 
with said carrying body 

2S 

2. The recording head position adjusting mechaniem 
according to claim 1 , further comprising a spring 
member being arranged on said carriage, said 
spring member acting on said carrying body ob- 
liquely so as to urge said carrying body in the scan- 
ning direction and In a sheet forward direction. 

3. The recording head position adjusting mechanism 
according to claim 1 , wherein a slit is formed in said 
carrying body, and said pin is positioned In said slit. 

4. The recording head position adjusting mechanism 
according to claim 1 , wherein said angle adjusting 
member Is operable by tuming so as to displace 
said carrying body 

5. The recording head position adjusting mechanism 
according to claim 4, wherein click holes are provid- 
ed In said carriage, so that said angle adjusting 
member is positioned according to graduations. 

6. The recording head position adjusting mechanism 
according to claim 4. further comprising a pressing 
piece arranged in said carriage so as to press SEud 
angle adjusting member onto said carrying body. 

7. A recording head position adjusting mechanism In 
an Inkjet recording apparatus, wherein two carrying 
bodi 6 each carrying a recording head are arranged 
on a carriage, and one carrying body is displaced 
in a sheet forward direction based upon the other 
carrying body, comprising: 

a nozzle position adjusting member arranged 
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bn said carriage, said nozzle position adjusting 
member displacing one of said two carrying bodies 
in a sheet forward direction by coming in contact 
with the one of said two carrying bodies. 

5 

8. The recording head position adjusting mechanism 
according to claim 7, wherein said nozzle position 
adjusting member includes a support shaft being 
disposed parallel to a scanning direction, and a disk 
essentricalty attached to said support shaft and io 
having a cam surface which comes in contact with 
one of said two carrying bodies. 

9. The recording head position adjusting mechanism 
according to claim 7, wherein said nozzle position 
adjusting member is operable by turning so as to 
displace one of said carrying body. 

10. The recording head position adjusting mechanism 
according to claim 9, wherein click holes are provid- 20 
ed in said carriage, so that said nozzle position ad- 
justing member is positioned according to gradua- 
tions. 

11. A recording head position adjusting mechanism in 2s 
an Inkjet recording apparatus, wherein two carrying 
bodies each carrying a recording head are arranged 

on a carriage, comprising: 

two pins arranged on said carriage, said two 30 
carrying bodies being pivotable and slidable 
about said pins; 

two angle adjusting members arranged on said 
carriage, said angle adjusting member having 
a cam surface which serves to displace said 3S 
carrying body in a scanning direction by coming 
in contact with said carrying body; and 
a nozzle position adjusting member arranged 
on said carriage, said nozzle position adjusting 
member displacing one of said two carrying 
bodies in a sheet forward direction by coming 
in contact with the one of said two carrying bod- 
ies. 

12. The recording head position adjusting mechanism 
according to claim 11, further comprising a spring 
member being arranged on said carriage, said 
spring member acting on said carrying body ob- 
liquely so as to urge said carrying body in the scan- 
ning direction and In the sheet forward direction. so 

13. The recording head position adjusting mechanism 
according to claim 11 , wherein a slit is formed in said 
carrying body, and said pin is positioned in said slit. 

55 

14. The recording head position adjusting mechanism 
according to claim 1 1 , wherein said angle adjusting 
mernbers and nozzle position adjusting members 


are operabi by turning so as to displace said car- 
rying bodies. 

15. The recording head position adjusting mechanism 
according to claim 1 4, wherein click holes are pro- 
vided in said carriage, so that said angle adjusting 
members and nozzle position adjusting members 
are positioned according to graduations. 

16. The recording head position adjusting mechanism 
according to claim 1 1 . further comprising a pressing 
piece arranged in said carriage so as to press said 
angle adjusting member onto said carrying body. 

17. The recording head position adjusting mechanism 
according to claim 11 , wherein said nozzle position 
adjusting member includes a support shaft being 
disposed parallel to a scanning direction, and a disk 
essentrically attached to said support shaft and 
having a cam surface which comes in contact with 
one of said two carrying bodies. 
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